Runx2-mediated regulation of the zinc finger Osterix/Sp7 gene.
The zinc finger transcription factor Osterix (Osx) regulates bone formation and osteoblast differentiation in vitro and in vivo. We investigated the transcriptional mechanisms underlying the mouse Osx expression by isolating and characterizing its 5' upstream region. We performed 5' RACE on mRNA isolated from murine chondroprogenitor cells and determined a cap site of Osx approximately -99 nucleotides upstream of the initiation codon. Sequence analysis of this TATA-less promoter shows several putative response elements for Sox9, VDRE, Runx and Sp1. Transfection of the Osx promoter driving the luciferase reporter gene into C3H10T1/2 and ATDC5 cells shows a strong basal promoter activity between 565 bp and 2 kb. Deletion mutant analyses show that the most proximal 852 kb of the Osx promoter contains the highest activating domains, while strong repressive domains were identified between 1.8 and 2 kb. Over-expression experiments indicate that Runx2 significantly transactivates the Osx promoter by at least 2 fold indicating that Osx is downstream of Runx2 in mesenchymal cells. This up-regulation was abrogated when the Runx2 responsive element on the Osx promoter was mutated. Finally, we show that Runx2 specifically binds to this DNA element in the Osx promoter. Thus our results show for the first time Osx transcriptional regulation through the bone and cartilage related transcription factor Runx2.